Comparison of alpha-synuclein immunoreactivity and protein levels in ischemic hippocampal CA1 region between adult and aged gerbils and correlation with Cu,Zn-superoxide dismutase.
In this study, we examined changes in the level and immunoreactivity of alpha-synuclein in the hippocampal CA1 region of adult (6 months old) and aged (24 months old) gerbils after 5 min of transient forebrain ischemia. The delayed neuronal death of CA1 pyramidal cells in adult gerbils was severer than that in aged gerbils 4 days after ischemia/reperfusion. Alpha-synuclein immunoreactivity in the CA1 region of adult and aged gerbils significantly changed after ischemia. In control animals, alpha-synuclein immunoreactivity and level in the aged-gerbil CA1 region were higher than those in the adult-gerbil CA1 region. In both adult and aged gerbils, alpha-synuclein immunoreactivity and level started to increase 3h after ischemia, and they were highest 1 day after ischemia. Thereafter, alpha-synuclein immunoreactivity and level decreased with time after ischemia. We also observed the effects of Cu,Zn-superoxide dismutase (SOD1) on ischemic damage using the Pep-1 transduction domain. Alpha-synuclein level in the CA1 region was lower in Pep-1-SOD1-treated adult and aged gerbils than in vehicle-treated adult and aged gerbils. We conclude that neuronal loss in the hippocampal CA1 region of adult gerbils was more prominent than that in aged gerbils 4 days after ischemia/reperfusion. The higher level of alpha-synuclein in the aged-gerbil CA1 region than that in the adult-gerbil CA1 region may be associated with the earlier induction of reactive oxygen species, and Pep-1-SOD1 potentially and reversibly inhibits the accumulation of alpha-synuclein in the CA1 region after transient ischemia.